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p >^^, 180° £3 <3<^ t^Rr S^l^lS ^ ^cg 7l^O. S ^^cf. Aj- 7] 

^ 7]« ^ JjL« ^/^ S^l^l ^ «-«-oll Trfl^ol ^-grf. 

M.3i afl^^ 7^ #JjL ^/SL^ E^l^ u>rt«L ^ aj^c: ^ ^-ofl ^ Sj^ , # 

£ 3 

<*fl*] ^^(PEPSM), 12 sflBi, ^-?_V^ 
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<**\ fltf ®& n>^ 3 $ n ^atfig {Phase edge phase shift mask and 
method for fabricating the same} 

£ ^ A o v <*fl*l nfi^l- M-Bj-^fl S^olrf. 

£ 2tt ^efl^ Cf-g- ^Eflo} c^V ofl^ o^Aj- C^^ojt}. 
£ 3-& <4€- ^ ^ 4^31 Uj-E^vfl £^olcf. 

£ 4^ iL££ Sfl^^ ^ 4= H^|7lAE 3fl BIO) 

£ 5a ifl^l £ 5c ^ t^ofl pEpSM ^^Hj-^^- q-Ef^ zj- ^S^l 

100 : *!<3 7l# 110 : 

120 : afl^ 
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^r^^r ^1^1 3# *M *}^3.(Phase Edge Phase Shift Mask: °]*> p EPS M) 

^ ^ ^l^o^l ^rtb ^JAS, ^.rf ^-fl*] os^, 4^ -g-o^ 

711 ^ 9l±= «>^i ^ zl ^^wj-^^l ^ ^o]^. 

^ ^7]4g e^-^l ^(Rayleigh equation)^H ^^^^c-fl, Aj- 7 } -*H trf^. ^ 

^ (minimum critical dimension)^- ia^-^^) sJ-^Hl u]^]€t>ji j n^^i^ ^\Z^9] 7fl 
^wl^ltlrq-. zl&|i4, I£s|7liE i^-^o} *M*l7fl 

3^, ^(diffraction) ^/Js)^ olol*l( aerial i mage )l- ^k^*}^. 

^^M- ^l*f7l ^*H, ^eHl^r ^ ti>^ ^^(o^f, psm)7> ^1^51 
9X^r. PSM-gr ^ ^(amplitude)* S^Rr uj e] (binary) i^a] , ^ 

A*!: JL3f# 3r2M?ji- ^Vifl ^(destructive interference)* °l-g-*r<*| ^ ^ 

a^^Vtf. oje^ p SM ^. 7 ]^Voil o)sg aV^f^ o)^^ 180°^ <3 ^ 

^s-f^ ^ 31 tMH^ attenuated) PSM ui e el] 180°^!^- ^ ^^^> 

xr ^E^ilol^( alternating) PSM o] ^cf ^^- ( <gEivilo]^ P sm^ ^^S., Ir^f- 

^ SW, 7l^o| aiz|^(^a o i. 7H^>5]ia) -t--§-°1] A i o]-g-*H 
2fl€# «r^*f^ PEPSM°1 
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<12> £ l^r •y^S! PEPSM* 7fl^2] q-Ej.^ lE^AS*!, (a)^r PEPSM^l =^3i 

1- M-E^vfljl, (b)^ 4^3^^ #7ll» M-E}^JL, ( C )^ SlH^HHS] M> 
(d)fe ^oflA^ Ol^lA^l- M-E^-flcf. 

<13> £ (a)6j | o 1 ^ > PEPSM(10)^r ^ Jf&ofl S 31*1 (15)7} 7]^- 

(ll)AS. ^^14. <=3]*l(15)^r -^^ 71^(10)^ ^ Jf^Sr ^ 
sit}. ojE^ PEPSMUOHH E^^(i5) 7 -|. *§^<g cgo=i£_ p E psM^| 180°^ ^ ^^o] 
£)JL, M 31*1(15)7} *i^S\x\ 7l^r(ll) 0°^|^- <^°1 ^t}. 

<14> o]^-^ PEPSM(10)°fl #°1 o]7>S]^ ( nVi^pSMHO) ^MH^r (bH £^1=1 w}2} 

^^(PSM:10)^]^ iLt}^ ^^}t11 til^ol ^o^^Tfl ( c )o| 180 o eg 

<*,g- aj-^Al^l # <yEjU-^ (dHH<4 ^o], PEPSM(IO)^] J= 31*1(15) ^ 

£-ofl^ <y^^E^7> #^75}^ ^-^-(A)^l ^^H, ^l€^El7> #^}^r ^(AHH 3fl 
<*l«fl, ^31^7} #4i5rHr -^£-(A)£) *J-1=M pflo. n }^f-ofl a}e}, Tfl o] 

— ^4 ^ t^<m ^ 

<15> ZLSiM-, ^-7l*V PEPSM^r *1HK£( resolution) ^^H^r -f^Kh ^*1 

(pitch) ^ ^>olS(size)7> Ji^^ ISefl^l^E afl^-a- *]l^}:e.S, t^tr 
°l-§-€ ^ &t}. 

<16> oHl^e}, f^<a} rf^- ^ jq^l ^ t}<#?} ^>^35] ^.g- ^^*>7l 

3m<*| ( £ 2<H1 w}2} ^o) t PEPSM(20)£] 0 oC g^^ 7}^^2]i ^.^ ^€(18)* 
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PEPSM(20)^- TflolS ^V-8-S>fe , ii^ sfl^(18)^r ^ 70 ifl*l 

90nm °H, ^€(18)^: PEPSM(20)^| H 31*1(15) ^4 

<a^]*>£^- ^*Rr ZL o)^±r M 31*1 (15) ^4 cfl-S-Sl^ ^-g^H 

*1^S 3flH^ 3:^*>7] -g-ol^cf. 

<17> ZLe^, ol^^ol sfl€(18)-8r S3l*l(15)£] ^4 sj^jaj. H^H^s^ ^ 

<18> Cl^rol, i=3!*l(15)Sl ?iol7> S^^l 4^, — 31*1 (15)^1 ^ wj^aj-^ 

<i9> °l^-^> s>tt ^MItt, tq-«g=^ a>oi^ ^2)^]^ si^i 

*1^S sfl^^r =r PEPSM^r ^l^Kr 

<20> SEtt, ^ olifLj!;*]. ^ cfa 7^3 S^^, ^ 6fl o^c*) ^ ^ 

7>^-tb PEPSM ^l^t *ll ^Kr SM^h 
<21> Aj- 7l ^ ^3 7l# ^ ^^.7] ^c*), ^- PEPSM^r, 180°^ 

<3<^ ^*Rr J= 31*11- £1= 7l^o.s #71 71$ ^ 

^ ^ ^/a^ *=31*1 «>^^ ^ -*f^l 12 sfl^oi ^^^cf. 
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<22> a*V, -g- tf-E- -I^HH 42 PEPSM^r, 180°^ tb^*}^ S 

7l^O.S. ^^^14. ^71 71$ -#JjL ^/JE^r 

2: 71$ Aj-JjL */3^r S^l^l W]-^ ^ a^S. **fl ^^€4. 

<23> Aj- 7l Bflli^ # Tj^ # ^ ^ #^ 3fli 

<24> 12 sfl^ A o V 7l iL2 sfllH ^ *H I£2ll^liS $\^°] ^^5)^ ^ 

£51 a]^- ofl# 1-<H, 30 vfl^l 200nm ^^^4. 
<25> ^- cf^- af^ PEPSM^l ^l2t« 0 >^^: ^7-1, ^ 7)^2] 4^ ^-8: 

*WH, ^ ^"71 J=3l*l# ^ 7l$^Hl iL2 sfl^-g- # 

^ 1^^, ^"71 Sfl^-g- ^-g-g- ^ ^l^H, ^-71 *|°§ 7l$Sl 

^ ^-71 J=3!*l ^^ch] ji^ sflE^ ^^tb^. 

<26> £ #^Sl cH;Ol Z1S1 Cf^ ^ £ ^Ifl-tb ^8£, £ ^H^l 7l7fl * 

<27> (^AH) 

<28> ol^> ^JMt £^<H1 ^T^H ^^1 tlfB^ fl ^aHU- -gt^^s. tt^. ^ 

^^§V7l ^«fl>H SH**. r^-e^, 5i^olH°l <L±2) ^.cf 

& #2z*}7] $]f%*\ s\-^rS\o]^[ y^o]x^ t ^^°\}*\ ^^^r if-ZLS. 



18-8 



^^1020020069665 #^ ^7}: 2003/3/12 

fe- SL±.^ SH^t*. g:^ o^tg %^o] 4=. # ti>£^ 7}^9] »^"ofl 544 

5^ 7l7fl£l^ ^ofl, ^tg ^-7] Cf^- % JE^- ^£^1 71 ^ ^ 

<29> c 3^. ^ iJ-^ofl nj-s. PEPSM^- M-Bt-vfl 5L^o] ji ) 51 4^ US 2flE}<i| 

TgsH 4^ £le||^|±E sfl^o} AiS-g- ZLBfl^olrf. ^th £ 5a t-fl^l 

£ 5c t^l 14s. PEPSM ^lS^* M-Bf<a ^ ^^-£o]cf. 51 3<^H (a) 

^ PEPSM^ ^ M-Hftflji, ( b ) ^ ^v^o) pepsm^ ^ o]^b|» a. 

<so> 51 30} ( a )ofl £ X|^ 44 £o] f i=y-tgoj PEPSM(100)-8r M^^](110)» 

71^(100)^.5. ^^^4. H*n*l(110)fe- ^^>5l^ 180°3H V *r 91^ 3 

°1» 7>^14. oH*^, j=3]*l(iio)7} ^^-g: 180°^4 V ^ ^(^h 180°^ 

# ^^)°1 SlJl, H 3Q*1(110)7]- ^ 71^(100)^ 0 oc g^ol ^cf. 

^ ^ 180 o< 3^3l ^ -*f^l iLS 3fl^(i20)c>l ^€4. iLS 2fl^(120)^r 7>^>el 

» *H^H> ^ <3^, , o°<g<*!£l ^ j= 31*1 (110)21 ^<#2) 3 

^ °1^M1 z}z| ^ ^cf. JiS sfl€(120)^r ^*HJ 31^r Ir^f-^ # 

^, ^1» ^ EL^-SLSl ^ ^rf. olnfl, 5L2: 5fl ^ ( 120 ) <^1 Sl*H S£^]7]ae 

ll(120)£r l-^l , 30 ^*1 200nm£] ^js. A^^rf. 

<3i> olsf^ a. ^-cg^ PEPSM(100)2l ^- ol^HEli- 5: 30^ ( b )5l- ^-cf. 51 3^1 (b)°H 

A 1. Bl^ 12 4^(120)ol nflSl ^- <y<2HEH- 44 Ml ^oIji, B2^ 2^ 

(120)ol ^^£l^# nflo^ ^- oji^U-lEl!- q-B)-^ ^014. 5: 3^ (h)c \] o^^ig, sfl 
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H(120)3 ^3°fl 333, PEPSM(100)3 ^- $131*133 %]s.o) 3-330.5. ^3^3. 

3xflBi(120)ol ^ -B-^>7) Hfl-g-013. 0|3^-0] ^ 0]^]A-133 ^^cHl 

33, <y^i^3 3-^3 3^37} ^3-33, 5L£sfl^lis 3€3 ^33^r 33(J=313 
3 ^r*H 3-g-3^r ^3:C)3 3-33 £3-^3. 3333, is^l^lis 3€3 3^3 

<32> s. 4^ tis 5fl^(i20)3 ^ £33 3€- i^33^£ sflBio) A^-g- 333^ 
zLEflsoi3. ^ 43 3^, ^ 4^(120)3 ^3 #3^3 33, 1£e]|x|ae ^ 
^3 aj^- 33 ^330^ ^ ^33 o.^ a. ^33^ ^.2: sfl^(i20)3 -id^# 
25nm3 ^33^^-3, 3333 5L£33^£ 3^3 a^o. ^ 10nm ^ -^30^ 

^3 5U33, 3HU20)3 333 i£e|^AE sflEjo] tb333 &-£^-, ^ 
3- ^-gr 3333 7fl^(NA)# 0.6^ ii33^i, 3333 3-^3 333 «>^3 3 
^ D K<r)# 0.4175. -i33£3. 

<33> ol S. 5a 3*1 £ 5 C § 3-^33 ^- ^^3 PEPSM* 3^3"3# ^*}7)3_ 3- 

3. 

<34> £ sal- ^3-3, 33 3^(100)^ §33-3. 3<3 3 ^-(100)3 ^3 Jf^3 t 
#3-£3- 333C£333 ^33^, ^#3 3*3 3^(100)# ^3 £33:^ 

3-^3-3 3333 £313(110)-!- ^3^3. <>H, £313(110)3 33^ 3^ ^3-3 
33 180°3:^33 ^ flfe- 33 3^33. n^. 3^13^ -^33 33 0.5. 3 

3 3-3. 
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<35> E 5b# #S<?H , E^7](no)t £tt 71^(100)^-^1 1-^-^ afl-g. # 

°1> 3*^(115)# ^ °H, 3#^(115)^r M 31*1(110)7} 

^ ^ls $^t}. 

<36> 3. Cf-g-, £ 5C^1^1^- 3*^(115)^- 71 ^r(lOO)^ trH e^*) 

(110)2} wl-^ol f^ofl z}-z} <H*1^& ^ ftsL^ ^zl-sH, 1^ ^(120)^- ^^*V^f. 

°H, ^.2: Sfl^(120)2l Ol E^l^( 110 )^ c^t^ ^rO>£ cge}.ol 

°1 -g-°1^4. °}-£r^, 3fl€(120)Sl ^^O] ^^(^ 71* ^ * E^J 

*1 ^<#H «g^s)s.s., ^21 fl^-yoi 3jt}. 

<37> ol^Hl^i *H1*| «}£} ^°1, ^ofl sl^ig, S 31*1 -I- PEPSM°)H, 

7 1^^ *r 5^. S£*K sfl^ol o>^^o] ^^ofl t§^ofl trj-s}, 

^ *fl*M -g-ol^- ^n]- 0>qej- ( Sj-^o] ifl^^ol ^cf. 

AjAHHl -£r ^^1 7l#3 A}#<>1 ^ ^ofl^ ^ S.o><*||^ ^Aj-o} ^ 

7>^1 ^Hl ^Sl7M ^^Ol 7p§^}t}. 
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1] 

^•71 ^ 71^ ^ ±# ^/5E^ H^E^M ^ « »o)l ^ 

ss fl E Jt S^HHr ^ ^JLS ^ ifl# o\}x) a_V^ p>^=l. 
2] 

^ ^°cH] Zj-Zj" ^# ^JilJL ^ ^ 6fl*] o^V HV^i p>^. 
3] 

*H 1 %N 5^1, ^-71 12 sflBl^. ^ a>« a - E^j y|.rt-J=L ^ ^ 

^£ tBN ^JlS ^ ifltf oflx] ^ n>^. 

4] 

v}^3.. 

5] 

1 *oN S^i, ^7) 12 sflU^ IH^ MS ^5)^ S^IO^ ^ 

v\^EL. 

1^7--% 6] 

3# ^3 W-^s. 
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[^t 1 * 7] 

8] 

^ 7 %H1 SI^H, <#7] ^3, sflei^ -id ^8- 30 tfl^l 200nm #^g. 5^ ^J-g- 
—-5=- ^ 3# <M ^ a>^i n>i£l. 
9] 

180°^ tb^Rr M^l^l- g±r 7)&; * 

s]^ 7 A^r ^sls. <s}^ iH A o v 3R V ^ 
10] 

fltf 3# v}^EL. 

11] 

9 -%H] Sa<>H, #7l iLS ifl^^ ^f-ig ^^^L ^ 
^ 3R V "V^S. 
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[3^* 12] 

A# 

I^t^ 13] 

°1 ^3*1 ^ 3^ ^io s ^ o^v oflxl ^Aj- p> ^ 3 

14] 

9 &<H^ , ^-71 iLS 3fl^o^ 30 ^ 200nm ^o. ^ 

— -S. 3# ^1^1 p>^a.. 

I^t 1 * 15] 

$2.2. <H]*1 Jfltf ti>^ v} + EL<q 

16] 

15 %H] 21^, # 7 j ^.g. ^-Ti^ ^-1- £^jo S ^ 

^ ^1^1 ^ >£*I ^>i^^ ^l^ H c>^. 
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[$^* 17] 

afl 15 %H1 A oM sflei-g- ^-JjL^ f^o S ^ 

fl-* fl-* ^ ">^asi XlsU-^. 
18] 

XI 17 %H1 9X°]*\, ^7] ^W-^ ^o. s^jo S ^ ofl^ 
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IS. 5] 
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